Wave overtopping is one of the most important parameters concerning the design of seadikes. In the past the design was based on average overtopping rates. Nevertheless, average overtopping rates are not suitable for design of seadikes because they represent the direct loading on the dike surface. Direct loads on the dike surface are overtopping velocities and layer thicknesses. These parameters are responsible for erosion and infiltration of overtopping water into the clay coverage of seadikes (Fig. 1) . A theoretical model was developed based on the two dimensional equations of motion to predict overtopping velocities and layer thicknesses. This model was calibrated and verified by small and large scale model tests and is valid for each dike section (seaward slope, dike crest, landward slope).
1.
Introduction The design of seadikes is mainly based on the determination of the crest level. The crest level can be obtained by the design water level and the design wave run-up height. Due to uncertainities in the prediction of the design water level and the design wave run-up height, wave overtopping can not be avoided. Therefore, wave overtopping has to be taken into account for design. Present design guidelines in the Netherlands and in Germany are based on the formulas by VAN DER MEER et al. (1998) which are suitable to calculate average overtopping rates for single peaked wave spectra. Average overtopping rates are not a good criterium for the design of seadikes because they do not take into account the interaction between the soil properties and the overtopping flow. Overtopping velocities are much better for the prediction of erosion and layer thicknesses for the prediction of infiltration than average overtopping rates. Therefore, a theoretical model was developed based on the equations of motion to predict overtopping velocities and layer thicknesses. The model will be described in the full paper. Here only the main results for the landward slope of seadikes are presented. Each dike section is treated separately. This means, that the overtopping flow is described from the generation on the seaward slope after wave breaking. Than, the overtopping flow is described on the dike crest and finally on the landward slope. This model presents a completely new way for the design of seadikes which has never been done before.
2.
Description of the theoretical model The theoretical model is based on the momentum and the continuity equation. Due to the fact that both equations can not be solved analytically for such a complex case some assumptions were made to facilitate the differential equations. It was assumed that the overtopping flow is unidirectional, the = slope
Model Results
Model tests have been performed in a scale model in the wave flume of Leichtweiss-Institute. Different dike geometries have been tested including variations of the seaward slope, the landward slope, the water depth, the freeboard and the wave parameters. Model tests have been performed with regular waves, wave spectra and measured wave spectra. The later type of wave spectrum was needed for the applicability of the model for shallow water conditions which exist in many coastal areas. Overtopping velocities were measured with small micro propellers and the layer thickness by very sensitive resistance type wave gauges which have been mounted on the dike slope.
The main model results for the landward slope are shown in Fig. 2 for overtopping velocities and layer thicknesses. The comparison between measurements and calculation is very good for both overtopping velocities and layer thicknesses. This is obvious from Fig. 2 which includes comparisons for different measuring positions on the dike, different landward slopes and wave spectra.
